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Figure 1.2, Schemeatic diagram showing predictions of the evalubon of axveen,
orone and carbon dioxide 1o present atmospheric levels (FAL). [After B2 P

Wayne, Chemistry of Ammospheres, Oxford University Press, po dld (1991 by per-
Hﬁ};}n]uf Crxford University Press; and, I F Kasting, personal communicanon

Biological Processes

H,0 + CO, > 0, + {CH,0}
hv (sunlight)

< Respiration

< Combustion

Table 1.1. Composition of dry unpolluted air by volume

T I [ Pare—— . —

Mitrogen THOR4 %

Oxygen .946%

Carbon dioxide 360 ppm (variable) | |
[IL1E ] LS.

Helium 5.24 ppm

Methane 1.6 ppem

Krypton 1.14 ppm

Hydrogen 0.5 ppm

Mitrous Oxide 0.3 ppm

Kenon 0.087 ppm




. Table 1.4. Size and general mixing of variows reservoirs. Plants, animals
and organic matter gre included in the Mosphere, but not coal or

sgdimentary carbon,
r———rr—r—————— = = i1
' MAss ikli mixing time (a}
| 4.2 1 8
‘ Atmosphere 5.2 x 10t 0.2 |~ 60-80 days
TH = 108t 1600
Crist 2.4 = 108 =3 = 107
Manile 4.0 = 10 = 108
Core 1.9 = 10
i e — ——=

’:l‘ahle 1.3, Standard properties of the atmosphere ot seq level

Density 1L.250014kgm ™"
Gravitational acceleration (g) 9. 8G6Sms -
¥ : - T
66 nm /"Hm free path 6632 = 107 m |
r weght (8] 28 960
Mumber density (n) 15476 x 10"%em 2

P ) N

P,=Poel=1/eP°=0.37 P° —— —



Table 2.1. Residence tmes of some amnospheric gases®
fin many coses only very rokgh estlmares are possibie)

Cras Residenos Time
Mitrogen [N;) 16x 1 a
Helium (He) 108
Crygen (Cy) 3,000-10,000 a
Carbon diozide (C0y) F-a
Nitrous axide (M0 150a
Methane (CH,) 9a
CFC-12 (CFCk) =04
CFC-11 (CFCL) -20a
Hydrogen (H;) 4-5a
Mathy] chloride (CH,CT) I-3a
Carbonyl sulfde (C035) =1a
Czane () 100 days
Carbon disulfide {C5;) 40 days
Carbon momoxsde (O0) ~60 days
Waler vapor ~10 days
Formaldebyde (CH,0) 5-10 days
Sulfur dioxids {530,) 1 day
Ammanda + Ammeniam (WNH; + NHI} 2-10 days
Mitrogen dicxide (NO,) 0.5-Z days
Nitrogen oxide (MO} 0.5-2 days
Hydragen chioride (FICT) 4 days
Hydrogen salfide (H,5) 1-5 days
Hydropen peroxides (HxO4) 1 day

Dimethyl sulfide (CHSCH;) 0.7 days

“The resadence time {or lifetime) 8 defined as the amount af the chemical in
the smosphers divided by the rate at which the chemical is removed from
the atmosphere. This time scale characierzes the rate of adjustment of the
atmespheric concentration of the chemical if the emisclom rate §s chapged
suddenly.

*The residence time of lquid warer ia clouds is ~6h.

Chemically ‘inert’

Chemically ‘reactive’



Earth’s atmosphere temperature (°F)
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Radiative Energy Balance

Energy in (absorbed from Sun) =
Energy out (emitted by Earth)
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only on temperature of emitter
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Radiation Transmitted by the Atmosphere
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- Absorbtion (%)

Fig. 1.2. A comparison between (a) the electromagnetic spectrum for biack
bodies at 6000 and 255K and (b) the absorption spectrum of gases in the
Earth’s atmosphere. Note that the atmosphere is practically transparent to
black body radiation emitted at temperatures typical of the sun.
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